Background: Lower respiratory tract infections (LRTI) are among the leading causes of morbidity and mortality. A severe form of atypical pneumonia, Q fever, has been found in Northern Tanzania. Assessment of the quality of health care for lower respiratory tract infection from the clinicians' performance has rarely been performed. Methods: A cross sectional descriptive study using the qualitative and quantitative approaches for assessing clinicians and patient files from 11 health facilities of Kilimanjaro region. The facilities were of 4 different levels of public health care delivery and 1 private independent hospital. Results: Medications for LRTI were highly variable in 346 files and from attempts of treatment reported in 53 clinician's interviews. No file showed attempts for assessing the severity of Pneumonia. Only 6 (11.1%) clinicians could mention causes of atypical pneumonia. Only 7 clinicians (13.0%) were aware of Q-fever and could mention the cause. The quality of clinical records for monitoring the progress was not the same in all levels of care and the difference in availability was statistically significant as level of mental state χ 2 (4) = 139.4; P value < 0.001, blood pressure χ 2 (8) = 75.2; P value < 0.001, temperature χ 2 (4) = 78.7; P value < 0.001, pulse rate χ 2 (4) = 139.1; P value < 0.001, respiratory rate χ 2 (4) = 197.7; P value < 0.001, auscultation χ 2 (4) = 92.2; P value < 0.001. Conclusion: National guidelines for LRTI in Tanzania shall include severity assessments and how to rule out atypical pneumonia using evidence base ap-
BACKGROUND
Since the beginning of WHO reports on Global Burdens of Diseases [1] , lower respiratory tract infections (LRTI) have been reported to cause considerable morbidity and mortality worldwide [2] [3] [4] [5] [6] . They place a huge strain on the health budgets [7] . LRTI are responsible for an estimated 4% of all deaths in high income countries and for almost 7% of all cause mortality in low income countries [8, 9] .
Microbial agents causing community acquired pneumonia (CAP) are the commonest causes of LRTI in sub Saharan Africa [4] in both HIV positive and HIV negative individuals [10] . The management of LRTI is complex due to the emerging drug resistant microorganisms [11] . It is now more evident in East Africa [12] that resistance jeopardises outcome of care. Following diversity in causality, severity and resistance patterns guiding management of LRTI is of paramount importance [13] . This has resulted in various national and international guidelines for the management of CAP in the developed world [14, 15] .
The most important guide is the assessment for the severity of the LRTI to guide management options by scores. One of clinical scores is CURB-65 (or in its simplified form CRB-65) by British Thoracic Society rules [14] andAtypical pneumonia caused by Chlamydia pneumoniae, Mycoplasma pneumoniae, Legionella pneumophila, Chlamydia psittaci (psittacosis), Francisella tularensis (tularemia), and Coxiella burnetii (Q fever) [19, 20] tends to present as a severe form of LRTI. Studying the epidemiology of atypical pneumonia is emerging to be of vital importance in East Africa (tropic countries) as in the temperate areas [21] . Currently, the incidence of infections with atypical micro-organisms such as Q-fever [22] or Legionella [23] is unknown, while those with known trends HIV and TB are further studied [24] [25] [26] . However, there is an advance in the management of atypical pathogens causing LRTI in developed temperate countries [27] [28] [29] than in the tropics. This scenario might be explained by the difficulty in culturing and the expense of serology. The guidelines for management of LRTI and atypical pneumonia will be more useful in the tropics diagnostic facilities and treatment options are often suboptimal.
While almost all high-income countries have national guidelines on LRTI's, there are only few countries in sub-Saharan Africa using LRTI guidelines [17] . Countries with a particular guideline in LRTI often do not actively monitor the adherence of such guidelines [30] . Evidence exists in that guidelines for LRTI in sub-Saharan Africa are often not followed, leading to longer hospital stay and increased mortality [30] [31] [32] .
In Tanzania, patients with LRTI are managed by the standard treatment guideline [33] . Little is known about health care workers' (HCW) theoretical knowledge of LRTI and their daily practice for LRTI. Moreover, there is little insight in barriers they may experience while trying to provide optimal care, such as limited diagnostic facilities or lack of antibiotics. The aim of this project was to assess the current diagnostic and treatment practices in patients with LRTI in different health care settings in Tanzania.
METHODS

Study Design
The cross sectional study using both qualitative and quantitative methods. The study was conducted in the 11 hospitals of different levels of care in Tanzania.
The study population included health care providers (clinicians) from 11 facilities of Kilimanjaro region in northern in Tanzania. The 10 facilities were public with 4 different levels of health care i.e. 1 zonal referral, 1 regional hospital, 4 district hospital and 4 health centers and the 11th was the independent private church based hospital. Data was collected by a semi-structured interview with HCW on their management of LRTI and 2 assessments of case record files of admitted patients with a LRTI.
By purposive sampling technique only clinicians who have been working in internal medicine and or outpatient and causality, where patients with lower respiratory tract infections have been attended. From the list of clinicians available in the facility, a sample that covers a half or more of the clinicians was framed.
Sampling
Clinicians who have been working in internal medicine or outpatient clinic for the past 12 months with the possibility of seeing patients with LRTI were selected. Within the sample all levels clinicians at a proportion of 50% or more was used (a minimum of 10 clinicians).
For medical records, files of the patients who have been admitted in the hospital primary due to lower respiratory tract infection selected. By purposive sampling technique, hospital files were recruited from the list admitted patients with LRTI. Hospital files that show admission history in the past 6 months to 1 year was collected. Files of the patients admitted with many different diseases and files of the patients who have never been admitted were excluded.
Data Collection
Semi-structured interviews on dummy patients were conducted to study the current practice by clinicians. Two dummy cases of different presentation were described and then clinicians were asked to give responses on what they think might be appropriate in managing the patient with lower respiratory tract infection. Two dummy cases were used in the interview reflecting severity of illnesses. A first case was for a 55 year old male who presented with cough for 10 days, fever and shortness of breath. A second one was for 68 year old woman who presents at the OPD (Out-Patient Department) with a history of productive cough for one week, a breathing rate of 32 breaths/min and a blood pressure of 85/55 mmHg. Where the information was further needed probing for inner insight was done. Guided interviews were used to collect information from clinicians regarding what is used in reaching the diagnosis, assessing the severity of disease and treating the patients.
A guided data extraction was executed so as to compare current healthcare as provided with care as recommended. A review of patient files for the diagnoses and prescriptions was conducted. Then all files that were indicated by the admission book to contain any of the diagnosis of lower respiratory tract infection were recorded by registration numbers and then traced in the medical record unit. Matched names and hospital registration number was used to recruit files into the study.
Data Analysis
Data from the questionnaires and case report forms were entered in Microsoft Access 2007 database. Data cleaning was done by the principle investigator and the IT data manager. Data were stored in a database with two data sets made by Microsoft Access 2007. Data on records and those from the interviews were analyzed by STATA v10 StataCorp, TX, USA).
Narratives were manually analyzed by Excel 2007, transcription into themes which were coded by footnotes and sub-coded into various categories which were then manually counted so as to gather summary information. For each striking finding in the qualitative narrative that provides evidence, was explored and described into meaningful results from which we could draw conclusion of the study we have conducted.
Ethics
Ethical approval was obtained from Local Ethical committee of Kilimanjaro Christian Medical College bearing number 477. Then a letter of approval was submitted to the regional medical officers and districts medical officers, then to Medical officer in-charges of the hospital facilities. Before the interviews the medical officer in charges and hospital administrators were given a leaflet of study information. Then a written signed consent was obtained for accessing hospital files. In parallel to this, hospital administration teams will be asked for arranging appointments the interviews, and then the consent was obtained from health workers. Information from the patient's files was entered using new codes that have been defined by the study designed.
RESULTS
From the Interviews
We were able to study a total of 53 narratives from the clinicians' interviews and 346 case report forms from 365 patient files were collected from 11 health facilities (19 files were excluded by age and diagnosis) (see Table 1 ). From the interviews, one had to be excluded because it was incomplete. Table 2 shows an overview of the number of interviews and CRF per facility. A total of 54 interviews with an asymmetrical distribution of qualifications and an average experience of 7.7 years ± 8.3 years, minimum of 0.17 years and a maximum of 38 years.
Fourteen (25.9%) reported having had training for diagnosis and management of TB, LRTI and/or TB in HIVinfected patients or training in LRTI in children.
Regarding the causes of atypical pneumonia only 6 (11.1%) clinicians could mention microorganisms causing atypical pneumonia. Chlamydia spp was mentioned five times, Legionella spp three times, Mycoplasma spp three times and Coxiella burnetii once. From these clinicians three were medical officer registrars; one was a resident, one a junior specialist and one a senior specialist. Only 7 clinicians (13.0%) Clinicians-mentioned to be aware of Q-fever and could mention the cause of Q-fever. Three of these clinicians were medical officer registrars from the designated district hospitals (Church supported), three were residents from the referral hospital and one was a junior specialist from the referral hospital.
None of the clinicians interviewed mentioned a scor- HCW = health care worker, CO = clinical officer, AMO = assistent medical officer, MO reg = medical officer registrar, Res = resident, Jr Spec = junior specialist, Sr Spec = senior specialist.
ing system like PSI or CRB-65. Some clinicians mentioned the use of some parameters of the CRB-65 in their assessment of severity; however they did not refer to the specific scoring system. The level of consciousness was mentioned by 5 (9.3%) clinicians and the respiratory rate by 14 (25.9%). Age was only mentioned once and the level of blood pressure was not mentioned at all. Assessment of severity was mostly mentioned to be done on clinical findings related to the respiratory system and other results of the laboratory investigations. Decision to admit or to treat the patient at OPD is shown in Table 3 .
There was no clear evidence on what guides clinicians to decide when, where and how to treat the patient with LRTI. A total of 50 (92.6%) clinicians would start treatment immediately after examination and/or reaching the provisional diagnosis. Three clinicians would say the patient should start with their treatment at home. One clinician will only start treatment immediately if the temperature was above the 38˚C.
For inpatient the clinicians mainly monitor the patient clinically through the vital signs measured by nurses, clinical improvement of the patient and findings on physical examination. Most clinicians visit their patients daily during ward rounds. For outpatients monitoring is more difficult. Most clinicians ask the patient to come back to the hospital if the medication does not work. Some ask the patient to come back after a certain amount of days varying from 2 to 7 days.
Majority of the clinicians would treat the Lower respiratory tract infection patients empirically in the first attempts (see Tables 4, 5 and Tables A1-A3 where the later shows differences in prescriptions by the level of health care delivery from a referral hospital, regional hospital, district hospital, health centers and one independent church based hospital). These medications were mentioned to be monotherapy of benzylpenicillin, amoxycillin, cloxacillin or Ampicillin. Alternatively benzylpenicillin for 72 hrs followed by ampicillin first choice. The double combined therapy of ampicillin/benzylpenicillin with aminoglycosides was spared mostly for severe forms. Two clinicians mentioned combination therapy directed at both typical and atypical pathogens. One clinician wanted to give erythromycin, which covers both types of pathogens. Erythromycin was also included as alternative for preferred initial treatment by three clinicians.
Third generation cephalosporin were commonly used in the second attempts for LRTI treatment. For example in the first attempt by amoxicillin orally, cephalosporin were 13 out of 22 for the none sever form and 7 out of 24 for the sever one. For the IV benzylpenicillin, cephalosporin were 7 out of 15 from the non severe form of LRTI and 6 out of 8 among the sever one. For IV benzylpenicillin and followed by oral amoxicillin, 2 out of 4 second attempts were cephalosporin. However for amoxicillin/ampicillin and gentamycin, 1 or none of the second attempts were cephalosporin as there was a higher attempts to refer patients in this scenario.
From the Files
A total of 346 case files were studied where the average age of patients was 48.19 ± 22.02 years with a range of 18 to 107 years. The description of history of illness by the chief complaints and duration illnesses before presenting to the Hospital facility is described in Table 6 . The attempts of clinician to do physical examination for the patients are shown in Figure 1 . The trends of performing investigations and prescription found from the files are shown in the Figures 2 and  3 . Most of the tests like were not performed in the health centers due to unavailability of the radiography at the level of the health centers. HIV and AFB tests were performed at a frequency of 64 and 69 times respectively. The frequency was determined by the strength of internal audits and hospital based staff motivation. HIV test results were positive at a frequency of 33 (51.6%) and AFB were positive at a frequency of 22 files (31.9%).
CURB 65 Matrix
It was possible to ascertain the use of CURB 65 parameters in a quarter of the files we assessed. This is because there were 89 files (25.72%) with records of the level of mental state. The possibilities for performing CRB 65 from the data we captured are shown in Table 7 . The antibiotics that were prescribed are shown in Figure  3 . Anti-TB treatment was prescribed in 27 (7.8%) of the cases. The reason for admission has not been included in the analysis, because it was often not described why a patient had been admitted.
Level of mental state χ 2 (4) = 139.4154, P value < 0.001, Blood pressure χ 2 (8) = 75.2312, P value < 0.001, Temperature χ 2 (4) = 78.7069, P value < 0.001, Pulse rate χ 2 (4) = 139.0601, P value < 0.001, Respiratory rate χ 2 (4) = 197.7278, P value < 0.001, Auscultation χ 2 (4) = 92.1555, P value < 0.001. 
Outcome of Care of the Patient Files
The patients files showed that the majority of patients admitted with LRTI in the region were discharged with further treatments. The outcome of death was ranking the second of all possible outcome of care studied as shown in Figure 4. 
DISCUSSIONS
Clinicians in Kilimanjaro region are not well informed on the principles of management of LRTI. While Clinicians are guided by the Standard Treatment Guideline [33] and the TB/HIV manual for Clinicians in Tanzania [34] , hardly clinicians could mention these guidelines to be in use. Despite massive efforts to diagnose [24] and treat Tuberculosis [25] a thin line of lung infection is forgotten and leave clinicians into dilemma. Our findings from patient files assessment was similar to local audits that can be routinely performed in the health facilities of Kilimanjaro region, then Tanzania and sub Saharan Africa in general.
Most patient files in the hospitals of Kilimanjaro region presented with dry cough and chest pain as chief complaints. However, there was a strong tendency of clinicians not to write the duration of symptoms presented. physical examination was often not performed and there was a high tendency of missing out of the records of care.
In addition from invariable explanations from Clinicians, patients' files have reveals no clear tool or score chart to be followed for the assessment of severity and choice of treatment regimen for LRTI. This means most of decisions to admit or to release the patient for home care were not well guided. Evidence from the files studied showed that CRB-65 [18] score could be calculated from only 20% of patient files.
The diagnostic tests such a chest X-ray is variably unavailable at district hospitals and not available at all in health centres where most of patient with LRTI are seen for primary care. Our study from the files reveals chest X-ray to be requested in only 33% of patients, compared to the 90% of clinicians who stated to wish to perform a Clinicians often present with experience of irrational antibiotic prescriptions for LRTI. For example, antibiotics covering gram negative pathogens aminoglycosides were prescribed at a proportion higher than expected. While unguided third generation cephalosporin were prescribed after each finding of a clinical failure. This is not in line with the recommendations from Tanzania standard treatment guideline [33] or from South Africa guideline on CAP for the regional perspectives [17] or international references [28] .
Very few clinicians had essential knowledge of atypical pathogens and these were not covered in the empiric antibiotic regimen in both non-severe and severe pneumonia. We could find that atypical species like Coxiella spp are not covered well by the experience of clinicians from Kilimanjaro region [22] . Therefore there is a missed focused for atypical pathogens, especially in patients with severe pneumonia. Our study brings up a concern of missed opportunities for diagnosis and treatment of atypical pneumonia like Q fever in Kilimanjaro region and so Tanzania as a representative of sub-Saharan Africa.
The clear need for the evidence based guideline to treat LRTI in sub-Saharan African countries needs to set into practice accordingly.
Study Limitations
One big limitation of the study is the lack enough records in the files as some tests might have been requested, but not recorded in the files. I was hard to estimate the time taken from the point of prescription to the point of administering the medication.
There was a limitation of funds, that made our study design to be a cross-sectional rather than a longitudinal one. The time to conduct a follow up of patients after health care. This means outcome of care and the current practice was difficult to study as a course of association. Due to a limitation of funds larger sample size was not easily attained but through the use of qualitative design it will be feasible to conclude from the results.
The design of the study contains qualitative approach and therefore the investigator has used semi structured questionnaires in which associations might be studied.
CONCLUSION
It is possible to work on the parameters for assessing the severity of illness for lower respiratory tract infection. Management of lower respiratory tract infection and atypical pneumonia shall be guided by the local audits reflected by the national guidelines.
RECOMMENDATIONS
There is a need of strengthening the local audits for maping the gaps of quality improvement. The tool for high suspicion of atypical pneumonia and severity index shall be developed and its use must be well guiding the health care workers.
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